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PROBLEM TO BE SOLVED: To extremely reduce the 
occurrence of engagement of two coins and to 
automatically eliminate the engagement or two coins 
when it occurs. 

SOLUTION: While two coins are engaged between a 
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so as to be inverted when the engagement of two coins 
is detected. 
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Unexamined Patent Publication No. Hei 10 ( 1998 ) -269405 

[Title of the Invention] Coin separating/delivery unit 

[Abstract] 

[Subject] 

The occurrence of a pinched state of two coins is to 
be minimized or the pinched state is to be cancelled 
automatically upon occurrence thereof. 
[Solution] 

A recess 25 is provided which permits, when two coins 
CI and C2 are being pinched between a conveyance surface 
23F of a conveyor belt 23 and an opposed peripheral surface 
31 of a separating roller 30, the conveyance surface 23F to 
be displaced in a direction away from the opposed 
peripheral surface 31 of the separating roller 30 within a 
range smaller than the total thickness of the two coins CI 
and C2 by utilizing an external force given from the coins 
CI, C2 side. When the pinched state of the two coins is 
detected, the conveyor belt 23 and the separating roller 30 
can each rotate in the opposite direction. 
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[Claims] 

1. A coin separating/delivery unit comprising: a 
conveyor belt for conveying coins in a coin conveying 
direction; and a separating roller disposed in opposition 
to a conveyance surface of the conveyor belt through a gap 
which permits one coin to pass therethrough at a time, and 
having a peripheral surface, which is opposed to the 
conveyance surface of the conveyor belt, being rotatable in 
a separating direction opposite to the coin conveying 
direction, 

wherein, when two coins are being pinched between the 
conveyance surface of the conveyor belt and the opposed 
peripheral surface of the separating roller, the conveyance 
surface can be deformed in a direction away from the 
opposed peripheral surface of the separating roller within 
a range smaller than the total thickness of the two coins 
by utilizing an external force given from the coins' side, 

2. A coin separating/delivery unit comprising: a 
conveyor belt for conveying coins in a coin conveying 
direction; and a separating roller disposed in opposition 
to a conveyance surface of the conveyor belt through a gap 
which permits one coin to pass therethrough at a time, and 
having a peripheral surface, which is opposed to the 
conveyance surface of the conveyor belt, being rotatable in 
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a separating direction opposite to the coin conveying 
direction, 

wherein a recess is formed in a guide plate in a 
position corresponding to the peripheral surface of the 
separating roller opposed to the conveyance surface of the 
conveyor belt, the guide plate being in contact with a non- 
conveyance surface of the conveyor belt to guide the 
conveyor belt movably in the coin conveying direction, the 
recess being formed so as to permit the conveyance surface 
of the conveyor belt to be deformed in a direction away 
from the opposed peripheral surface of the separating 
roller within a range smaller than the total thickness of 
two coins by utilizing an external force given from the 
coins' side when the two coins are being pinched between 
the conveyance surface of the conveyor belt and the opposed 
peripheral surface of the separating roller. 

3. A coin separating/delivery unit according to claim, 2, 
wherein the recess is formed so that a rising inclination 
angle thereof on a downstream side in the coin conveying 
direction is larger than a falling inclination angle 
thereof on an upstream side in the coin conveying direction. 

4. A coin separating/delivery unit according to claim 3, 
wherein when it is detected that two coins are pinched 
between the conveyance surface and the opposed peripheral 
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surface, the conveyor belt can move in the direction 
opposite to the coin conveying direction and the separating 
roller can rotate in the direction opposite to the 
separating direction. 

5. A coin separating/delivery unit according to any of 
claims 2 to 4, wherein the size of the recess in the coin 
conveying direction is set smaller than a minimum coin 
diameter . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 

The present invention relates to a coin separating/ 
delivery unit comprising: a conveyor belt for conveying 
coins in a coin conveying direction; and a separating 
roller disposed in opposition to a conveyance surface of 
the conveyor belt through a gap which permits one coin to 
pass therethrough at a time, and having a peripheral 
surface opposed to the conveyance surface of the conveyor 
belt and rotatable in a separating direction opposite to 
the coin conveying direction. 
[0002] 
[Prior Art] 

The coin separating/delivery unit is used frequently 
as part or the whole of, for example, an automatic change 



4 



delivery machine built in a commodity sale data processor 
or a coin packaging machine built in a band business data 
processor, 
[0003] 

In Fig. 5, a coin separating/delivery unit 10 roughly 
comprises a coin receptacle section 11, conveyor means 20 
and a separating roller 30. 
[0004] 

In the conveyor means 20, coins are conveyed by a 
conveyance surface (belt surface) 23F while a conveyor belt 
23 stretched between both rollers 21 and 22 is moved in a 
coin conveying direction (XI). A non-conveyance surface 

(back side of the belt) 23R is guided by a guide plate 24. 
As the shape of the guide plate 24, various shapes may be 
adopted, but there is adopted a guide plate shape such that 
at least in a separation area L the guide plate contacts 
the whole of the back side (23R) of the belt. The 
separation area L is not an absolute one but may be of a 
size which is required for maintaining- a gap H to be 
described later. 

[0005] 

The separating roller 30 is disposed in opposition to 
the conveyance surface 23F of the conveyor belt 23 through 
a gap (spacing) H in Z-axis direction shown in Fig. 5 which 
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gap H is set so as to permit passage of one coin (C) shown 
in Fig. 6 and so as not to permit passage of two coins. 
A peripheral surface 31 of the separating roller 30 opposed 
to the conveyance surface 23F is rotatable in a separating 
direction (Rl) opposite to the coin conveying direction 

(XI) . In the case where the thickness of one coin is d, 
the gap H satisfies the relation of H<2d. For example, in 
the case of 500-yen coin of 1.8 mm in thickness, the gap H 
is set at 2.0 mm. 

[0006] 

The guide plate 24, which functions to keep the gap H 
accurately, is inclined upward on the right side up to 
reaching the separating roller 30 so that the return of 
coin is promoted as indicated with a dash-double dot line 
within the coin receptacle section 11 and by utilizing a 
force given from the separating roller 30. 
[0007] 

The coin C on the conveyance surface 23F is conveyed 
through the gap H, while a coin C superimposed on that coin 
is returned toward the coin receptacle section 11 by the 
separating roller 30. Thus, coins can be separated and 
delivered one by one rightwards in Fig. 5. 
[0008] 

[Problem to be Solved by the Invention] 
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Since the gap H is smaller than the total thickness 
(2d) of two coins, there is no fear that two coins CI and 
C2 shown in Fig. 6 may be delivered in a mutually 
overlapped state, but a certain overlapped state or a 
certain elastic characteristic of the conveyor belt 23 
and/or the separating roller 30 may result in two coins CI 
and C2 being pinched into a locked state between the 
conveyance surface 23F and the separating roller 30. 
[0009] 

In such a case, an attempt is made to reverse rotate 
the conveyor belt 23 in X2 direction indicated with a 
dotted line in Fig. 6, but there is no guarantee that the 
pinched state of two coins can be surely cancelled. 
Particularly, in Fig. 6, a front end side C22 of the upper 
coin C2 projects to a greater extent in XI direction than a 
front end side C12 of the lower coin CI and pushes down the 
front end side C12; besides, it is further pushed downward 
by an elastic deforming portion 39 of the separating roller 
30 and both coins CI and C2 are inclined upward on the left 
side in the figure. Therefore, in a state in which the 
area of contact between the lower coin CI and a contact 
portion 29 of the conveyance surface 23 becomes very small, 
the coins are pinched strongly to such an extent as 
requires manual operation to pull out each coin. 
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[0010] 

This difficulty can be seen for example from the 
provision of two coins pinching detector means 40 including 
two sensors 41 and 42 (see, for example, Japanese Patent 
Laid-Open Publication No. Sho 57 ( 1982 ) -150090) as shown in 
Fig. 5. In other words, emphasis is put on early-stage 
detection of a pinched (locked) state of two coins so that 
the locked state can be cancelled manually in an early 
stage. Thus, as to reducing the occurrence of such a 
pinched state and as to automatic cancellation after the 
occurrence of the pinched state, there is room for 
improvement . 
[0011] 

It is a first object of the present invention to 
provide a coin separating/delivery unit able to diminish 
the occurrence of a pinched state of two coins to the 
extreme degree. It is a second object of the present 
invention to provide a coin separating/delivery unit able 
to automatically cancel a pinched state of two coins. 
[0012] 

[Means for Solving the Problem] 

When a pinched state of two coins is occurring or has 
occurred, a resisting force is developed from the coin side 
to the conveyor belt side and the separating roller side. 
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Having paid attention to this point, the present invention 
can achieve the above-mentioned objects while displacing 
the conveyor belt in a direction away from the separating 
roller by utilizing the aforesaid resisting force (external 
force) effectively and while changing the degree of 
engagement of both upper and lower coins and the attitude 
of the coins. 
[0013] 

More specifically, according to the invention defined 
in claim 1 there is provided a coin separating/delivery 
unit comprising: a conveyor belt for conveying coins in a 
coin conveying direction; and a separating roller disposed 
in opposition to a conveyance surface of the conveyor belt 
through a gap which permits one coin to pass therethrough 
at a time and having a peripheral surface opposed to the 
conveyance surface of the conveyor belt and rotatable in a 
separating direction opposite to the coin conveying 
direction, characterized in that, when two coins are being 
pinched between the conveyance surface of the conveyor belt 
and the opposed peripheral surface of the separating roller, 
the conveyance surface can be deformed in a direction away 
from the opposed peripheral surface of the separating 
roller within a range smaller than the total thickness of 
the two coins by utilizing an external force given from the 
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coins' side. 
[0014] 

According to the invention in question, when two 
coins are being pinched between the conveyance surface of 
the conveyor belt and the opposed peripheral surface of the 
separating roller, the conveyance surface is disposed in a 
direction away from the separating roller under the action 
of an external force given from the coins' side. The 
amount of the displacement is smaller than the total 
thickness of the two coins from the opposed peripheral 
surface of the separating roller. Therefore, front end 
sides of the two coins fall together with the displaced 
conveyance surface, while their rear end sides jump up, so 
that the area of contact between the upper coin and the 
separating roller increases, while the area of contact 
between the lower coin and the conveyance surface decreases. 
Besides, with the deformed conveyor belt, the front end 
side of the lower coin is prevented from moving in the coin 
conveying direction. Further, a metal-to-metal frictional 
resistance between the lower surface of the upper coin and 
the upper surface of the lower coin is much smaller than 
the frictional resistance between the separating roller and 
the upper surface of the upper coin. Thus, the upper coin 
can be returned in the separating direction with the force 
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of the separating roller, whereby the occurrence of a coin 
pinched state which leads to a locked state can be 
decreased to the extreme degree. 
[0015] 

According to the invention defined in claim 2 there 
is provided a coin separating/delivery unit comprising: a 
conveyor belt for conveying coins in a coin conveying 
direction; and a separating roller disposed in opposition 
to a conveyance surface of the conveyor belt through a gap 
which permits one coin to pass therethrough at a time, and 
having a peripheral surface opposed to the conveyance 
surface of the conveyor belt and being rotatable in a 
separating direction opposite to the coin conveying 
direction, characterized in that a recess is formed in a 
guide plate in a position corresponding to the peripheral 
surface of the separating roller opposed to the conveyance 
surface of the conveyor belt, the guide plate being in 
contact with a non-conveyance surface of the conveyor belt 
to guide the conveyor belt movably in the coin conveying 
direction, the recess being formed so as to permit the 
conveyance surface of the conveyor belt to be deformed in a 
direction away from the opposed peripheral surface of the 
separating roller within a range smaller than the total 
thickness of two coins by utilizing an external force given 
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from the coins' side when the two coins are being pinched 
between the conveyance surface of the conveyor belt and the 
opposed peripheral surface of the separating roller. 
[0016] 

According to the invention in question, when two 
coins are being pinched between the conveyance surface of 
the conveyor belt and the opposed peripheral surface of the 
separating roller, an external force given from the coins' 
side pushes the conveyance surface in a direction away from 
the separating roller. The recess formed in the guide 
plate permits the conveyor belt to be deformed within the 
range smaller than the total thickness of the two coins 
from the opposed surface of the separating roller. 
Therefore, not only the same function and effect as in the 
invention of claim 1 are obtained, but also the structure 
is simple and the cost is low because all that is required 
is only forming a recess in the guide plate at a position 
opposed to the separating roller. 
[0017] 

According to the invention defined in claim 3 the 
recess is formed so that a rising inclination angle thereof 
on a downstream side in a coin conveying direction is 
larger than a falling inclination angle thereof on an 
upstream side in the coin conveying direction. 
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[0018] 

According to the invention in question, since the 
rising inclination angle of the recess on the downstream 
side in the coin conveying direction is large, the upper 
coin which is being pinched is easier to be prevented from 
moving in the coin conveying direction and the degree of 
the pinching can be lightened; besides, the inclination of 
the lower coin can be made small because the falling 
inclination angle on the upstream side is small. That is, 
the area of contact between the lower surface of the upper 
coin and the upper surface of the lower coin can be made 
smaller. Thus, not only the same functions and effects as 
in the inventions of claims 1 and 2 are obtained, but also 
the occurrence of a pinched state of coins can be decreased 
to the extreme degree or can be prevented completely. 
[0019] 

According to the invention defined in claim 4, when 
it is detected that two coins are pinched between the 
conveyance surface and the opposed peripheral surface, the 
conveyor belt can move in the direction opposite to the 
coin conveying direction and the separating roller can 
rotate in the direction opposite to the separating 
direction. 
[0020] 



13 



According to the invention in question, upon 
occurrence of a pinched state of two coins due to for 
example variations in thickness of the coins or due to 
improper attitude of the coins when introduced, and upon 
detection thereof, the moving direction of the conveyor 
belt and the rotating direction of the separating roller 
are made opposite to those adopted during coin conveyance. 
As a result, the upper coin remains abutted against the 
downstream side of the recess where the rising inclination 
angle of the recess is large, while the area of contact of 
the lower coin with the conveyance surface of the conveyor 
belt running along the upstream side of a small falling 
inclination angle of the recess becomes large, that is, a 
smooth return of the coil is attained because the returning 
force acting in the direction opposite to the coin 
conveying direction increases. Therefore, not only the 
same functions and effects as in the invention of claim 3 
are obtained, but also even in the event of occurrence of a 
pinched state of coins, it can be cancelled automatically. 
[0021] 

According to the invention defined in claim 5, the 
size of the recess in the coin conveying direction is set 
smaller than a minimum coin diameter. 
[0022] 
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According to the invention in question, even a coin 
of the smallest diameter does not drop into the recess in 
its entirety. Therefore, not only the same functions and 
effects as in the inventions of claims 1 to 4 are obtained, 
but also even in a mixed state of two types of coins 
different in diameter it is possible to positively prevent 
the occurrence of a pinched state of the two coins and 
cancel the pinched state automatically after the occurrence 
thereof . 
[0023] 

[Mode for Carrying Out the Invention] 

An embodiment of the present invention will now be 
described with reference to the drawings. As shown in Fig. 

1, a coin separating/delivery unit 10 of this embodiment is 
the same in its basic construction (11, 20, 30, 40) as the 
prior art (Fig. 5) . However, in the coin separating/ 
delivery unit 10 of this embodiment, when two coins CI and 
C2 are being pinched between the conveyance surface 23F of 
the conveyor belt 23 and the opposed peripheral surface 31 
of the separating roller 30, the conveyance surface 23F can 
be displaced in a direction away from the opposed 
peripheral surface 31 of the separating roller 30 within a 
range smaller than the total thickness (2d) of the two 
coins CI and C2 . 
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[0024] 

As to the portions common to the prior art (Fig. 5) , 
they are identified by the same reference numerals, and 
explanations on their constructions and functions will be 
simplified or omitted. 
[0025] 

In Fig. 1, a recess 25 is formed on an upper surface 
side of a guide plate 24 which upper surface is in contact 
with a non-conveyance surface 23R of a conveyor belt 23 and 
within a separation area L (see Fig. 5) opposed to a 
separating roller 30. When two coins (CI and C2 shown in 
Fig. 2) are being or have been pinched between a conveyance 
surface 23F of the conveyor belt 23 and an opposed 
peripheral surface 31 of the separating roller 30, the 
recess 25 permits the conveyance surface 23F to be 
displaced in a direction (downward in Fig. 1) away from the 
opposed peripheral surface 31 of the separating roller 30 
within a range smaller than the total thickness (2d) of the 
two coins by utilizing an external force (resisting force) 
given from the coins CI, C2 side. 
[0026] 

More specifically, when the thickness of coin CI (C2) 
is assumed to be d, a maximum thickness D of the recess 25 
is determined so as to satisfy the relation of D<2d. This 
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is for preventing a rightward passage of two coins CI and 
C2 in Fig. 1. In the case of 500-yen coin of 1.8 mm in 
thickness, the maximum depth D is, for example, 3.4 mm. 
[0027] 

As shown in Fig. 2, a rising inclination angle 92 of 
the recess 25 on a downstream side in XI direction is set 
larger than a falling inclination angle 01 on an upstream 
side relative to the same reference line Q. The 
downstream-side inclination angle 02 is set large so as to 
constitute a brake face for preventing a front end C22 of 
an upper coin C2 from shifting in XI direction when two 
coins CI and C2 are being pinched. The upstream-side 
inclination angle 01 is set small so as to increase the 
area of contact between the lower coin CI and the 
conveyance surface 23F. This is for making the attitude of 
the lower coin CI more horizontal. 
[0028] 

The difference between the inclination angles 01 and 
02 is provided for making large the angle between the upper 
surface of the lower coin CI and the lower surface of the 
upper coin C2 and for making small the area of contact 
between the upper surface of the upper coin C2 and the 
lower surface of the lower coin CI. Further, for 
preventing complete drop of the two coins CI and C2, the 
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size L2 in the coin conveying direction (XI) shown in Fig. 
1 is set smaller than the minimum coin diameter. It is 
preferable that the size L2 be larger than half (1/2) of 
the minimum diameter. In the case where the type of coin 
applied is one type, the size L2 is set smaller than the 
diameter d of the coin. 
[0029] 

In this embodiment, at least the conveyance surface 
23F of the conveyor belt 23 and at least the peripheral 
surface of the separating roller 30 are formed of 
polyurethane rubber (HNBR) having a hardness of 72 degrees 
(JIS A) . In a normal state, with only the weight of coin C, 
the conveyor belt 23 is not displaced into the recess 25. 
[0030] 

Two coins pinching detector means 40 can detect a 
pinched state of two coins by utilizing a timing 
discrepancy between a coin detecting operation of an 
upstream sensor 41 and that of a downstream sensor 42. 
When a pinched state of coins (coin jam) is detected (YES 
in ST10 in Fig. 3), a controller (not shown) switches (ST13, 
ST14) the moving direction of the conveyor belt and the 
rotating direction of the separating roller to directions 
reverse to the directions in normal condition (ST11, ST12) . 
[0031] 
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Next, a description will be given about the function 
and operation of this embodiment. In normal condition, as 
shown in Fig. 1, the conveyor belt 23 (23F) is moved in XI 
direction (ST11 in Fig. 3) and the separating roller 30 is 
rotated in Rl direction (ST12) . Since the gap H is smaller 
than the total thickness (2d) of two coins CI and C2, coins 
can be delivered one by one. That is, the upper coin C2 is 
returned by the separating roller 30 and only the lower 
coin CI passes through the gap H. At this time, the 
conveyor belt 23 (23F) does not displace itself to the 
recess 25 side because it is only one coin that gets 
thereon . 
[0032] 

When two coins CI and C2 are being pinched between 
the conveyor belt 23 (conveyance surface 23F) and the 
separating roller 30 (opposed peripheral surface 31) , as 
shown in Fig. 2(A), a downward external force is exerted on 
the conveyor belt 23 from the two coins CI and C2 side. As 
a result, the conveyor belt 23 is displaced into the recess 
25. 

[0033] 

The front end C22 of the upper coin C2 comes into 
abutment against the conveyance surface 23F which runs 
along a steep slant face (27) and is thereby prevented from 
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moving downstream. The lower coin CI is pushed against the 
conveyance surface 23F which runs along a gentle slant face 

(26) . Since both coins CI and C2 tilt upward on the left 
side, the area of contact between the upper surface of the 
upper coin C2 and a contact portion 32 of the separating 
roller 30 increases. Besides, the larger the angle of the 
left upward inclination of the upper coin C2, the larger 
the rate of increase of the contact area. 

[0034] 

At this time, the lower coin CI tends to move in XI 
direction, but since it is in an attitude of advancing 
toward the bottom of the recess 25, the component of force 
in XI direction which is imparted to the upper coin CI is 
small. Besides, the frictional resistance is small because 
the contact between the lower surface of the upper coin C2 
and the upper surface of the lower coin CI is a metal-to- 
metal contact. Therefore, as shown in Fig. 2(B), the lower 
coin CI strikes against a bent portion 23A of the conveyor 
belt 23 and cannot move in XI direction. The upper coin C2 
is returned in X22 direction with the force of the 
separating roller 30 (32) . That is, the occurrence of a 
pinched state which leads to a locked state of two coins CI 
and C2 can be prevented. 
[0035] 
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The two coins pinching detector means 40 operates 
when the two coins CI and C2 are pinched into a locked 
state as shown in Fig, 3(A). The controller causes the 
conveyor belt 2 3 to move in X2 direction and the separating 
roller 30 to rotate in R2 direction (YES in ST10 in Fig. 3; 
ST13, ST14) . 
[0036] 

In this case, the front end C22 of the upper coin C2 
strikes against the conveyor belt 23 (23F) which runs along 
the steep slant face (27) of the recess 25 and hence cannot 
move in XI direction. On the other hand, the lower coin CI 
comes into contact with the conveyor belt 23 (23F) which 
runs along the gentle slant face (2 6) , so that the area of 
contact increases. Besides, the lower coin CI is urged in 
X2 direction. Consequently, as shown in Fig. 4(B), the 
lower coin CI is moved in X22 direction while the position 
of the upper coin C2 remains restricted. 
[0037] 

Thus, in the prior art and Fig. 2(B), by adopting a 
new operation principle different from the way of thinking 
that the upper coin C2 is returned from XI to X22 direction 
by the separating roller 30, it is possible to cancel a 
locked state of two coins automatically, 
[0038] 
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According to this embodiment, as described above, 
when two coins CI and C2 are being pinched between the 
conveyance surface 23F of the conveyor belt 23 and the 
opposed peripheral surface 31 of the separating roller 30, 
the conveyance surface 23F can be displaced in a direction 
away from the opposed peripheral surface 31 of the 
separating roller 30 within a range smaller than the total 
thickness of the two coins by utilizing an external force 
provided from the coins' side, whereby it is possible to 
minimize the occurrence of a pinched state which leads to a 
locked state. 
[0039] 

The recess 25 is formed in the guide plate 24 at a 
position corresponding to the opposed peripheral surface 31 
of the separating roller 30, the guide plate 24 being in 
contact with the non-conveyance surface 23R of the conveyor 
belt 23 to guide the belt 23 movably in the coin conveying 
direction (XI direction) . When two coins are being pinched 
between the conveyance surface 23F of the conveyor belt 23 
and the opposed peripheral surface 31 of the separating 
roller 30, the recess 25 permits the conveyance surface 23F 
to be displaced in a direction away from the opposed 
peripheral surface 31 of the separating roller 30 within a 
range smaller than the total thickness of the two coins by 
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utilizing an external force given from the coins' side. 
Thus, the structure is simple and the cost is low, 
[0040] 

Since the recess 25 is formed so that its rising 

inclination angle 92 on the downstream side in the coin 
conveying direction is larger than its falling inclination 

angle 91 on the upstream side, the occurrence of a pinched 
state of coins can be minimized in a more positive manner. 
[0041] 

When a pinched state of two coins CI and C2 between 
the conveyance surface 2 3F and the opposed peripheral 
surface 31 is detected, the conveyor belt 23 is moved in 
the direction (X2 direction) opposite to the coin conveying 
direction (XI) and the separating roller 30 is rotated in 
R2 direction opposite to the separating direction (Rl) , so 
that even in the event a pinched state of coins should 
occur, it can be cancelled automatically. 
[0042] 

Since the size L2 of the recess 25 in the coin 
conveying direction (XI) is set smaller than the minimum 
coin diameter, even when plural types of coins different in 
diameter are present in a mixed state, it is possible to 
ensure preventing the occurrence of a pinched state of two 
coins or automatically canceling the pinched state after 
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occurrence . 
[0043] 

Further, since the conveyor belt 23 and the 
separating roller 30 are formed of polyurethane rubber 
having a JIS A hardness of 72 degrees, the conveyor belt 23 
does not displace to the recess 25 side in normal condition, 
while when two coins are being pinched between the conveyor 
belt and the separating roller, the conveyor belt can 
deform and displace itself along the shape of the recess 25 
with an external force provided from the coins' side. 
[0044] 

If the thickness of each coin (C) is assumed to be d, 
even if coins of different thicknesses are mixed in the 
coin receptacle portion 11, they can be applied as they are 
insofar as the gap H and the allowable displacement D of 
the recess 25 satisfy the relations of H<2d and D<2d, 
respectively. 
[0045] 

For example, the thickness dl of the going coin (1- 
yen coin) having the smallest diameter is 1.5 mm and the 
thickness d500 of the going coin (500-yen coin) having the 
largest diameter is 1.8 mm, so it is seen that the 

relationship of H = D<(2xdl) should be satisfied. 
[0046] 
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[Effect of the Invention] 

According to the invention of claim 1, when two coins 
are being pinched between the conveyance surface of the 
conveyor belt and the opposed peripheral surface of the 
separating roller, the conveyance surface can be deformed 
in a direction away from the opposed peripheral surface of 
the separating roller within a range smaller than the total 
thickness of the two coins by utilizing an external force 
given from the coins' side. Consequently, it is possible 
to minimize the occurrence of the pinched state which leads 
to a locked state . 
[0047] 

According to the invention of claim 2, a recess is 
formed in the guide plate in a position corresponding to 
the peripheral surface of the separating roller opposed to 
the conveyance surface of the conveyor belt, the guide 
plate being in contact with the non-conveyance surface of 
the conveyor belt to guide the conveyor belt movably in the 
coin conveying direction, the recess being formed so as to 
permit the conveyance surface of the conveyor belt to be 
deformed in a direction away from the opposed peripheral 
surface of the separating roller within a range smaller 
than the total thickness of the two coins by utilizing an 
external force given from the coins' side when the two 
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coins are being pinched between the conveyance surface of 
the conveyor belt and the opposed peripheral surface of the 
separating roller. Consequently, not only the same effect 
as in the invention of claim 1 is obtained, but also the 
structure is simple and the cost is low because all that is 
required is merely forming a recess in the guide plate at a 
position opposed to the separating roller. 
[0048] 

According to the invention of claim 3, the recess is 
formed so that a rising inclination angle thereof on the 
downstream side in the coin conveying direction is larger 
than a falling inclination angle thereof on the downstream 
side in the coin conveying direction. Consequently, not 
only the same effects as in the inventions of claims 1 and 
2 are obtained, but also the occurrence of the pinched 
state can be minimized in a more positive manner or can be 
prevented completely. 
[0049] 

According to the invention of claim 4, when it is 
detected that two coins are pinched between the conveyance 
surface and the opposed peripheral surface, the conveyor 
belt can move in the direction opposite to the coin 
conveying direction and the separating roller can rotate in 
the direction opposite to the separating direction. 
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Consequently, not only the same effects as in the invention 
of claim 3 are obtained, but also even if the pinched state 
should occur, it can be cancelled automatically. 
[0050] 

Further, according to the invention of claim 5, since 
the size of the recess in the coin conveying direction is 
set smaller than the minimum coin diameter, not only the 
same effects as in the inventions of claims 1 to 4 are 
obtained, but also even in the case where plural types of 
coins different in diameter are present in a mixed state, 
it is possible to prevent the occurrence of a pinched state 
of two coins or cancel the pinched state automatically 
after occurrence. 

[Brief Description of the Drawings] 

Fig. 1 is a sectional side view showing an embodiment 
of the present invention; 

Fig. 2 is a diagram for explaining a pinched state 
canceling operation when two coins are being pinched; 

Fig. 3 is a diagram for explaining a pinched state 
canceling operation upon occurrence of a pinched state of 
two coins; 

Fig. 4 is a flow chart for explaining switching 
operations with respect to the moving direction of a 
conveyor belt and the rotating direction of a separating 
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rollers- 
Fig. 5 is a sectional side view for explaining a 

conventional example; and 

Fig. 6 is a diagram for explaining a locked state 

upon occurrence of a pinched state of coins. 

[Explanation of Reference Numerals] 

10 coin separating/delivery unit 

11 coin receptacle section 
2 0 conveyor means 

21, 22 rollers 

23 conveyor belt 

23F conveyance surface 
23R non-conveyance surface 

24 guide plate 

25 recess 

30 separating roller 

31 opposed peripheral surface 

40 two coins pinching detector means 

CI, C2 coins 

d coin thickness 

XI coin conveying direction 

Rl separating direction 

H gap (spacing) 

01, 02 inclination angles 
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Fig. 1 

10 coin separating/delivery unit 

23 conveyor belt 

23F conveyance surface 

23R non-conveyance surface 

24 guide plate 

25 recess 

30 separating roller 

31 opposed peripheral surface 
CI, C2 coins 

d coin thickness 

XI coin conveying direction 

Rl separating direction 

H gap (spacing) 

01, 62 inclination angles 

Fig. 4 

Start 

ST10 Coin jam detected ? 

11 Move the conveyor belt in XI direction 

ST12 Rotate the separating roller in Rl direction 

13 Switch the conveyor belt to X2 direction 

ST14 Switch the separating roller to R2 direction 
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